Introduction
The distribution of parietal cells of stomach was reported in man by Star (1882), in man, guinea pig, rabbit and cat by Miyagawa (1921) , in man by Berger (1934) , in rat (Rattus losea) by Aoki and Matsumoto (1936) and in man and dog by Oi (1951) .
Examining the distribution of parietal cells in monkeys, and comparing our findings with those of the authors above cited, we got certain interesting results.
Materials and Methods
Four adult Formosan monkeys (Macacus cyclopis) and one Japanese monkey (Macacus fuscatus) were examind. Areas 1 to 4: on the lesser curvature.
1: about 1 cm. from the pylorus.
2: at the angle.
3: halfway between the angle and the cardia. 4: at the cardia and distal part of the esophagus.
Areas 5 to 9: on the greater curvature.
5: about 1 cm. from the pylorus. 6: the knee.
7: midway of the body. 8: at the proximal end of the body.
9: at the top of the fundus.
10: on the anterior wall, at the distal end of the body, halfway between the lesser and greater curvatdres.
11: on the anterior wall, at the proximal end of the body, halfway between the lesser and greater curvatures.
12 and 13: on the posterior wall, respectively opposite areas 10 and 11. The tissue blocks were excised from thirteen portions of gastric wall as shown in Fig. 1 , fixed with 10% formalin , and imbedded in paraffin. Serial sections of 10 p, thickness were cut and stained with hematoxylin-eosin.
The measurement was performed after Berger's methods ; i. e. :
1) The average absolute number of parietal cells within 0 .0225 sq. mm. was counted from 10 sections . The counting was done on the boundary region of the base of a gland tubule and the body of a gland, where the density of parietal cells is the greatest.
2) The average length of the gastric gland is the distance between the base of gastric crypt and the base of gland tubule .
3) The average thickness of gastric mucosa is the distance between the epithelial surface and the muscularis mucosa .
The corrected number of parietal cells is the product of the average absolute number within 0 .0225 sq. mm. of the average length of gland tubule in the corresponding region. The distribution of parietal cells was examined from the corrected number.
Original findings
The average absolute number of parietal cells within 0.0225 sq . mm., the average thickness of gastric mucosa, the average length of gastric gland, and the corrected number of parietal cells are shown in Table  1 , 2, 3 and 4 respectively. 1 The thickness of gastric mucosa and the length of gastric gland
As shown in Table 2 and 3 and Fig. 2, 3 and 5, the average thickness of gastric mucosa and the average length of gastric gland of five monkeys shows the smallest value in the region of proximal end of body of stomach near the greater curvature and in the region of fundus of stomach.
In the other regions, on the other hand, the tubules are thick and long, and the mucosa is especially thick in the region near the pylorus. None of these values show any significant difference between anterior and posterior walls of gastric body.
In the single case of Japanese monkey, both the thickness of gastric mucosa and the length of gastric gland are greater than those of Formosan monkeys, but these differences may not be significant because of the insufficiency of cases. Table 3 . Average length (millimeters) of gastric glands As shown in Fig. 5 the average thickness of gastric mucosa of five monkeys appears to run parallel with the average length of gland .
The distribution of parietal cells
As shown in Table 4 and Fig. 4, 5 and 6 , the average number of parietal cells of five monkeys shows its greatest value in the region near the greater curvature between the center and the distal end of the gastric body (among each area of this portion , i. e. area 6, area 7 and area 10, there exist no significant differences) . Taking these values as 100%, the values of average number of parietal cells are 60% in central part of the body near the lesser curvature , 25-45% in the cardia, in the proximal end of body and in the region of the greater curvature near the pylorus.
In the fundus and in the region of the lesser curvature near the pylorus, parietal cells are rarely found.
Discussion
and Criticism
Comparing our findings with those of other authors, we notice that our results resemble the results of 0 i (1951) in man and dog.
O i describes his findings as follows : " In human stomach, parietal cells distribute the most densely in the central part of fundic gland area, and this area of the greatest density is broad in the side of greater curvature and narrow in the side of lesser curvature, looking like a wedge shape. Taking the value in this region of the greatest density as 100%, the greater the distance from this region, the more scarcely parietal cells distribute : i. e. the number of the cells decreases gradually in the direction of pyloric antruni and of fundus till to 50%.
In the region of pyloric glands parietal cells are hardly found (Fig. 6) . The distribution of parietal cells in the dog stomach resembles that in human stomach (Fig. 6) . "
On the other hand, Mi y ag a w a (1921) states that in man, parietal cells are distributed most densely in the body and prepyloric region, especially on the lesser curvature and its neighbourhood, and that in guinea pig, rabbit or cat stomach the distribution shows almost the same type.
Berger (1934) reported that in human stomach all areas of the body region show the highest value (100%), giving no significant difference among them the angle region, however, gives the value of 75%, fundus and cardia 50%, and pyloric region 0-1 % (Fig. 6) .
But the findings of St Oh r (1882) in human stomach differs remarkably from those of ours and of other authors.
According to Stair, parietal cells are distributed the most densely in the cardiac half and decrease towards the pyloric side. Aoki and Matsumoto (1936) describe that in Rattus losea, parietal cells are distributed chiefly on the triangle area, the base of which is formed by the greater curvature, one side of which is the line dividing the esophageal epithelial part, and the apex of which is the portion just below cardia.
Another side of the triangle sinks towards the pylorus, and on this side the number of parietal cells decrease rapidly near the lesser curvature and slowly near the greater curvature, and are absent at the pylorus (Fig. 6 ).
As shown in Table 4 and Fig. 5 , the values of number of parietal cells in the region of gastric body show no significant differences between the anterior and posterior walls, i. e. between area 10 and area 12, and between area 11 and area 13.
The comparison of the distribution of parietal cells of the single case of the Japanese monkey with that of the four cases of Formosan monkeys, is shown in Table 4 and Fig. 4 and 6 . In the Japanese monkey, the cells are found in highest density (100%), in the region between the center and distal end of body near the greater curvature, less frequently in the region of the greater curvature near the pylorus (60%), in the central region of body near the lesser curvature (20-40%) and at the proximal end of stomach body (20-40%).
Thus decreasing gradually, and in the fundus, in the cardia and in the region of the lesser curvature near the pylorus parietal cells are hardly seen.
In Formosan monkeys the densest distribution is seen at the distal end of body near the greater curvature (100%), in the central region of the body and at the cardia 60-80%, at the proximal end of the body (20-40%), and at the fundus and the pylorus, parietal cells are scarcely demonstrated.
Such a difference between the distribution of parietal cells of Japanese and Formosan monkeys is not definitely significant, because the number of Japanese monkey is only one and not sufficient without further investigations in future.
Conclusion
In 4 adult Formosan monkeys and in one Japanese monkey, the thickness of gastric mucosa, length of gastric glands and the distribution of parietal cells were examined histologically.
The conclusion is as follows :
1) Gastric mucosa is thin and gastric glands are short at the proximal end of gastric body near the greater curvature and in the fundic region. In other regions, the mucosa is thick and the glands are long. The thickness of gastric mucosa and the length of gastric glands run parallel with each other.
2) The highest concentration of parietal cells is seen in the region near the greater curvature from the center to the distal end of the body. If we take this highest value as 100%, parietal cells are distributed in decreasing proportion as follows : 60% in the central region near the lesser curvature, 25-45% at the cardia, 25-45% at the proximal end of the body, and 25-45% in the region of the greater curvature near the pylorus.
At the fundus and in the region of the lesser curvature near the pylorus, parietal cells are hardly found.
3) There is no significant difference between the number of parietal cells on the anterior and posterior walls of the body. 4) On the comparison of the thickness of the gastric mucosa, length of gastric glands, and the number of parietal cells of the single cases of a Japanese monkey with those of the four Formosan monkeys, observable difference are shown.
